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(57) ABSTRACT

A commutator for an electric machine comprises a support
member (1) made from an 1nsulating molding compound, a
plurality of metal conductor segments (3) disposed thereon
in evenly spaced manner around the commutator axis (2),
with terminal elements disposed thereon for a rotor winding,
and an interference-suppression device (9, 9'), to which the
conductor segments (3) are connected in electrically con-
ductive manner and which comprises a number of individual
interference-suppression elements (10) corresponding to the
number of conductor segments (3), wherein the conductor
segments (3) are provided with contact tabs (18), which are
respectively connected, at a distance from their root points
(19), via associated contact points (23), to the adjoining
contact poles (24) of two neighboring interference-
suppression elements (10). These contact tabs (18) are
designed to be radially resilient and, 1n the region between
their root point (19) and their contact point (23), are sepa-
rated from the adjacent rigid components of the commutator
in such a way that, in this region, the position of the contact
tabs (18) relative to that of these respective rigid adjacent
components of the commutator can vary as a function of
thermal expansion.

20 Claims, 7 Drawing Sheets
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COMMUTATOR FOR AN ELECTRIC
MACHINE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application 1s a continuation of International
Application No. PCT/EP04/001145, which was filed on Feb.
8, 2004, which 1s herein mcorporated by reference.

The present invention relates to a commutator for an
clectric machine, comprising a support member made from
an 1msulating molding compound, a plurality of metal con-
ductor segments disposed thercon 1n evenly spaced manner
around the commutator axis, with terminal elements dis-
posed thereon for a rotor winding, and an interference-
suppression device, to which the conductor segments are
connected 1n electrically conductive manner and which
comprises a number of individual interference-suppression
clements corresponding to the number of conductor
segments, wherein the conductor segments are provided
with contact tabs, which are respectively connected, at a
distance from their root points, via associated contact points,
to the adjoining contact poles of two neighboring
interference-suppression elements.

Commutators of various designs (drum commutators, flat
commutators) are known in diverse configurations. To an
increasing extent, commutators are being equipped with
spark-suppression devices, especially if they are designed as
drum commutators, 1n order to prevent sparking at the
commutator from 1mpairing electronic assemblies disposed
in physical proximity to the electric machine 1n question.

Heretofore such interference-suppression devices have
often been designed as annular interference-suppression
disks, which are made of a material having voltage-
dependent resistance and which are connected 1n electrically
conductive manner to the conductor segments. In such cases
the corresponding interference-suppression disk can be
mounted on the one hand radially outward of the brush
running surface (for example, see U.S. Pat. No. 5,895,990 A,

U.S. Pat. No. 5,717,270 A, GB 2183933 A and U.S. Pat. No.
5,796,203 A), or on the other hand radially inward of the
brush running surface (for example, see U.S. Pat. No.
6,285,106 B1 and DE 19953231 Al). Also known are
special forms of interference-suppressed drum
commutators, 1n which the conductor segments are disposed
on the outside of cylindrical interference-suppression
sleeves (see DE 2055648 and DE 3614869 C2). EP 364292
B1 describes a drum commutator with a support member
made of thermoplastic material, in which a heat-resistant
reinforcing ring 1s provided radially underneath the terminal
lug, which ring 1s provided with an interference-suppressing
coating or can be disposed adjacent to a separate
interference-suppression ring; 1n common with the separate
interference-suppression ring that may be provided in
addition, this reinforcing ring 1s mounted on a seat of the
support member, where 1t 1s retained by straps protruding
from the conductor segments.

Regardless of the respective specific arrangement of
interference-suppression disks, the considerable costs for the
interference-suppression device constitute a disadvantage in
all commutators whose interference-suppression device
comprises an annular interference-suppression disk, since
the ceramic material from which such interference-
suppression disks are usually made 1s very expensive;
moreover, large quanfities of waste are produced in the
manufacture of interference-suppression disks, since they
are cut out of a multi-layer metal-ceramic plate.
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Incidentally, among the known drum commutators that
are 1nterference-suppressed by using an interference-
suppression disk, only compact drum commutators with
interference-suppression disks disposed radially inward of
the brush running surface are feasible for many practical
applications, because the space available for the respective
commutator 1s limited. A further problem of such drum
commutators with interference-suppression rings disposed
radially inward of the brush running surface results from the
different thermal expansion behavior of the interference-
suppression disk, which 1s usually made of ceramic material,
compared with the other components of the commutators in
question. Speciiically, if the thermal stresses are large
enough, they can cause premature failure of commutators
due to broken interference-suppression disks and/or
destroyed connections between the conductor segments and
the interference-suppression disks, unless special precau-
tions are taken. As a solution to this problem, it is proposed
in DE 19953231 Al that the interference-suppression disk
be joimned to the support member by means of an elastic
adhesive and that the conductor segments be connected to
the interference-suppression disk via thin wires, which are
soldered on the one hand to the terminal lug of the associated
conductor segment and on the other hand to an associated
metallization zone of the interference-suppression disk. In
conftrast, according to U.S. Pat. No. 6,285,106 B1, which
discloses a drum commutator of the class 1n question, there
are provided, for electrical contact between the conductor
scgments and the interference-suppression disks, leaf
springs that are disposed inside an annular cavity, which 1is
bounded by the support member, the conductor segments
and an annular cover, and 1n which the interference-
suppression disk i1s also housed. The leaf springs, which
permit different radial thermal 1nsulation of the interference-
suppression disk on the one hand and of the other commu-
tator components on the other hand, can be fixed 1n particu-
lar to the annular cover.

A vparticular disadvantage of the two known drum
commutators, evaluated in the foregoing, each with an
interference-suppression disk disposed radially inward of
the conductor segments 1s 1n particular the high expense of
manufacture, which hampers the competitiveness of the
drum commutators 1n question. Particularly 1n the case of the
commutator according to EP 364292 B1, this higch expense
1s due not only to the high manufacturing costs for the
interference-suppression disk (see above) but largely also to
the great number of components to be joined together. In the
drum commutator according to EP 364292 B1, a further
disadvantage 1s that the contacting resulting alone from the
bearing force of the leaf springs on the conductor segments
and on the interference-suppression disk i1s not durably
reliable, for example because 1t can be 1mpaired by corro-
s101.

DE 4338345 Al discloses a commutator of the class in
question, designed as a drum commutator with an
interference-suppression device that comprises individual
interference-suppression elements embedded 1 the support
member. Each of these conductor segments 1s connected to
respectively two mutually adjacent interference-suppression
clements via two retaining stays embedded 1n the support
member for the purpose of securing the position of the
conductor segment 1n question. This commutator indeed
does not suffer from the considerable costs associated with
provision of the annular interference-suppression disk in the
commutators explained 1n the foregoing. However, because
of the different thermal expansion behavior of the different
materials as explained in the foregoing, the commutator
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according to DE 4338345 Al can be expected to have only
a limited usetul life of the contacting of the conductor
segments with the mterference-suppression elements.

In view of the prior art outlined in the foregoing, the
object underlying the present invention 1s to provide a
long-lived, reliable, interference-suppressed commutator of
the class 1n question, which commutator can be produced at

low costs with little manufacturing expense, and wherein 1t
1s intended 1n particular to make 1t possible to manufacture
an 1nterference-suppressed commutator with substantially
the same dimensions as a non-interference-suppressed com-
mutator of the same design.

This object 1s achieved according to the present invention
by the fact that, 1n a commutator of the class in question, the
contact tabs are designed to be resilient and, in the region
between their root point and their contact point, each 1s
separated from the adjacent rigid components of the com-
mutator 1n such a way that, 1n this region, the position of the
contact tabs relative to that of these respective rigid adjacent
components of the commutator can vary as a function of
thermal expansion.

A first characteristic feature of the commutator according
to the present invention 1s therefore that the interference-
suppression device comprises not an annular interference-
suppression disk but instead a number of individual
interference-suppression elements corresponding to the
number of conductor segments; such i1ndividual
interference-suppression elements, which as multi-layer
capacitors can have 1n particular a parallelepiped shape, can
be made from a multi-layer metal-ceramic plate without any
kind of cutting and thus in particularly inexpensive manner.
Furthermore, it 1s characteristic for the inventive commuta-
tor that contact tabs, which are integral constituents of the
conductor segments, or in other words are made 1n one piece
with the further regions of the conductor segments, are used
for direct contacting of the conductor segments with the
interference-suppression elements; thus the commutator
according to the present invention does not have separate,
additional components for contacting the conductor seg-
ments with an interference-suppression disk, as are provided
according to the prior art, especially in the form of wires and
leaf springs. For the purpose of the “connection” of the
contact tabs to the contact poles of the respective two
adjacent 1nterference-suppression elements there i1s to be
understood any electrically conductive contacting; in
particular, a separate connecting material, such as solder, 1s
not necessarily provided. The direct and immediate contact-
ing between the contact tabs formed integrally on the
conductor segments and the interference-suppression ele-
ments without having disadvantageous effects on the useful
life of the commutator i1s then enabled by the fact that the
contact tabs can deform to compensate for different thermal
expansion behavior of the mdividual commutator compo-
nents. The deformability of the contact tabs i1s 1n turn
achieved on the one hand from their resilient design,
wherein the contact points at which the contact tabs are
joined to the interference-suppression elements are spaced
apart from the root points of the contact tabs, at which these
merge 1n the sense of a static restraint mnto the adjoining
region of the conductor segments, and on the other hand
from the separation of the contact tabs relative to the
adjacent components, so that the said components do not
hinder free compensation for expansion. In particular, in this
sense, the resilient contact tabs 1n the 1nventive commutator
are separated at their radial inner faces from the adjacent
component disposed radially inward of the contact tabs in
such a way that their distance to the component 1n question
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can be varied as a function of thermal expansion. The said
separation of the resilient contact tabs relative to the respec-
tive adjacent other components of the commutator can then
comprise 1n particular an unconstrained arrangement of the
contact tabs within corresponding recesses of the support
member, so that the contact tabs are surrounded by air except
at their root point and their contact point; of course, com-
plete or partial embedding of the resilient contact tabs in an
clastically compliant material 1s also conceivable. By that
separation of the resilient contact tabs from the rigid com-
ponent of the commutator disposed 1n radially inward adja-
cent position, the contact tabs, depending on the respective
thermal expansion of the individual components, can main-
tain a more or less large radial distance from the rigid
components adjoining them in radially inward direction,
specifically the support member made from the molding
compound. Incidentally, because of the deform ability of the
contact tabs, the stresses that act i the region of the fixed
connection of the contact tabs to the interference-
suppression elements are reduced so much that damage to
this connection 1s excluded. The contact tabs can therefore
be connected permanently to the interference-suppression
clements, especially by means of simple soldered joints or
even joints formed with electrically conductive adhesive in

the region of the contact points.

In application of the present invention, 1t 1s therefore
obviously possible, by virtue of the combinations of the
features characteristic of inventive commutators, to manu-
facture extremely 1nexpensive, long-lived and compact
interference-suppressed commutators with minimum pro-
duction expense.

According to a first preferred improvement of the inven-
tive commutator, the interference-suppression elements are
designed as parallelepiped multi-layer capacitors and are
disposed around the commutator axis along the edges of an
equilateral rectangle, specifically in a manner 1in which each
1s expediently located at breaks between two mutually
adjacent conductor segments. This i1n particular favors
manufacture of the inventive commutator by a method that
1s stimple and therefore mmexpensive.

According to another preferred improvement, the width of
the resilient contact tabs measured 1n circumierential direc-
tion 1n the inventive commutator 1s smaller than the width of
the conductor segments. Furthermore, the length of the
contact tabs 1s preferably much greater than theirr width,
which 1n turn 1s greater than the thickness of the contact tabs.
This 1s advantageous firstly with regard to the resilient
compliance of the contact tabs; secondly, favorable instal-
lation conditions for the interference-suppression elements
arec obtained in this way, by the fact that each contact tab
protrudes between the contact poles of two mutually adja-
cent 1nterference-suppression elements, and together with
the associlated contact poles forms a kind of continuous
contact region, wherein they each bridge the intervening
space between the contact poles of the two neighboring
interference-suppression elements.

Whereas the concept underlying the present invention can
be advantageously adopted for commutators with different
designs (drum commutators, flat commutators), the advan-
tages achievable with the present invention are particularly
marked 1n the case that the commutator 1s designed as a
drum commutator with a cylindrical brush running surface.
In particular, in such inventive commutators, which are
designed as drum commutators, the contact tabs according
to a particularly preferred 1improvement of the invention
branch off from the inner radial face of the conductor
secoments. Hereby there 1s obtained a particularly compact
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design, now that the brush running surface 1s extended 1n
axial direction beyond the interference-suppression device.

Several options exist for the electrically conductive con-
nection of the contact tabs to the iterference-suppression
clements 1n the region of their contact poles. It 1s particularly
preferred for the contact tabs to be soldered to the contact
poles of the associated interference-suppression elements.
However, an electrically conductive adhesive bond can also
be used advantageously. Under special prerequisites, 1t 1s
even conceivable that a separate joining material such as
solder or adhesive can be dispensed with and that an
electrically conductive contacting of the contact tabs with
the 1nterference-suppression elements can be achieved alone
by the fact that the contact tabs bear under preload against
the contact poles of the interference-suppression elements.

As regards the design of the terminal elements, yet
another preferred improvement of the invention 1s charac-
terized 1n that the terminal elements are designed as terminal
lugs, which 1n the case of design of the commutator as a
drum commutator are disposed 1n the region of the end face
of the commutator opposite the interference-suppression
device. In this case, the risk of damage to the connections of
the contact tabs to the interference-suppression elements
during welding of the rotor winding onto the terminal lugs
1s minimal.

To ensure that they will be permanently secured in
position, it 1s particularly preferable that each interference-
suppression element be 1nserted 1nto a support-member seat
countersunk axially into the support member. To brace the
interference-suppression element i1n question in radial
direction, 1n circumferential direction and 1n axial direction,
the bounding walls of such a seat are disposed opposite the
radial inner and outer faces, the two side faces and one end
face of the interference-suppression element. It 1s particu-
larly preferable for each of these seats to be bounded in
radially inward and circumferential direction by a ribbed
ring and in radially outward direction by molding-compound
projections of the support member. However, the side faces
of these interference-suppression elements are covered only
partly by the ribs of the ribbed ring, mn order to leave
adequate space for the electrically conductive terminal of the
contact tabs on the interference-suppression elements.

The ribbed ring explained 1n the foregoing can in par-
ticular be elongated to a ribbed sleeve, which at the end face
of the commutator associated with the interference-
suppression device projects out substantially beyond the
interference-suppression elements, the radial dimensions of
the ribbed sleeve being equal to or smaller than the radial
dimensions of the ribbed ring. The corresponding ribbed
sleeve forms the support for a ring element, which 1s made
of magnetized material, especially ferrite, rare earth or
semi-cobalt, and which functions to detect the angular
position of the rotor armature. In another preferred improve-
ment of the invention, each ring element of magnetized
material can also be placed on a centering projection pro-
truding axially from the support member, mstead of on a
ribbed sleeve; this allows the ring element to be fixed on the
support member at any desired angle of rotation relative
thereto.

The present mvention will be explained 1n more detail
hereinafter with reference to four preferred practical
examples 1llustrated 1n the drawing, wherein

FIG. 1 shows an axial section through a first embodiment
of a drum commutator designed according to the present
mvention,

FIG. 1a shows an enlarged detail of FIG. 1,
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FIG. 2 shows a cross section through the drum commu-
tator according to FIG. 1 along line II—II,

FIG. 2a shows an enlarged detail of FIG. 2,

FIG. 3 shows the enlarged detaill of an axial section
through the drum commutator according to FIGS. 1 and 2
along line III—III,

FIG. 4 shows an axial section through a second embodi-
ment of a drum commutator according to the present
invention, modified compared with the embodiment accord-

ing to FIGS. 1 to 3,

FIG. 5 shows a cross section through the drum commu-
tator according to FIG. 4 along line V—V,

FIG. 6 shows a cross section through a flat commutator
designed according to the present invention,

FIG. 7 shows an axial section through the flat commutator
according to FIG. 6 along line VII—VII 1n FIG. 6,

FIG. 8 shows an axial section through the flat commutator
according to FIGS. 6 and 7 along line VIII—VIII 1n FIG. 6,
and

FIG. 9 shows an axial section through a modification of
the drum commutator according to FIGS. 4 and 5.

The drum commutator illustrated in FIGS. 1 to 3 contains
as essential components a support member 1 made of
insulating molding compound and ten conductor segments
3, which are disposed evenly around commutator axis 2 and
whose cylindrical circumferential faces define brush running,
surface 4. Support member 1 1s provided with a bore §

concentric with axis 2 1in order to mount the commutator on
a rotor shaft.

Armature parts 6 of conductor segments 3 are embedded
in the molding compound of support member 1 1n order to
anchor the conductor segments securely even at high speeds,
despite the centripetal forces then occurring. At the ends of
conductor segments 3 there are provided terminal lugs 7,
which function in a manner known as such as the terminals
of the winding wires on the commutator.

In the scope explained 1n the foregoing, the commutator
according to FIGS. 1 to 3 corresponds to the long-known
prior art, and so no further explanations are needed for
understanding in this regard.

In the region of end face 8 opposite terminal lugs 7, the
commutator 1s provided with an interference-suppression
device 9. This comprises ten individual, parallelepiped
interference-suppression elements 10 of ceramic material
disposed evenly around commutator axis 2. These
interference-suppression elements 10 are disposed at breaks
relative to conductor segments 3. Each has a capacitor
function and 1s provided on two mutually opposite side faces
with metallized films 11. Each interference-suppression ele-
ment 10 1s housed 1 a pocket-like secat 12 of support
member 1. Each seat 12 1s bounded 1n radially inward and
circumferential direction by a circumferential face 13 and
two ribs 14 of a ribbed ring 15, which 1s part of support
member 1; in radially outward direction, molding-
compound projections 16 of support member 1 bound the
respective seats 12 for interference-suppression elements 10.
To ensure that they are secured in position, interference-
suppression elements 10 are adhesively bonded 1n the asso-
clated seats 12.

Close to the ends of conductor segments 3 associated with
end face 8 of the commutator, resilient contact tabs 18 are
formed on the radially inward side 17 thereof. Starting from
their respective root point 19, contact tabs 18 extend
obliquely inward toward adjacent end face 8 of the com-
mutator. Contact tabs 18 are not embedded 1n the molding
compound of support member 1, and so deformation 1is
possible.
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Each resilient contact tab 18 of conductor segments 3
protrudes with 1ts free end 20 between two mutually adja-
cent interference-suppression elements 10. By means of a
soldered joint 21, which in the sense of a continuous contact
region 22 encompasses both contact point 23 of conductor
segment 3 disposed at the free end of the associated contact
tab 18 and the adjacent contact pole 24 of the adjoining
interference-suppression element 10 formed by metallized
films 11, each contact tab i1s permanently connected in
clectrically conductive manner to the two adjacent
interference-suppression elements. In order to create suffi-
cient space for soldered jomts 21, a gap 25 1s provided 1n
cach case between ribs 14 of ribbed ring 15 and molding-

compound projections 16 of support member 1.

As regards its essential geometric features, the embodi-
ment of the mmventive commutator illustrated in FIGS. 4 and
5 corresponds substantially to the embodiment according to
FIGS. 1 to 3. In order to avoid repetitions, reference 1s made
to the foregoing explanations. The main difference 1s merely
that ribbed ring 15 1s elongated to a ribbed sleeve 26, which
protrudes substantially beyond interference-suppression ele-
ments 10 at end face 8 of the commutator associated with
interference-suppression device 9. A ring element 27 of
magnetized material (such as ferrite, rare earth or semi-
cobalt) is placed on ribbed sleeve 26 and adhesively bonded
thereto.

In the flat commutator designed according to the
invention, as 1illustrated in FIGS. 6 to 8, interference-
suppression device 9' comprising ecight interference-
suppression elements 10 1s disposed 1n the region of the end
face of the commutator opposite brush running surfaces 4.
For the interference-suppression device 1tself, the foregoing
explanations of the embodiment according to FIGS. 1 to 3
apply analogously, and so, in order to avoid repetitions,
reference 1s made to the description of those drawings. As in
the case of the drum commutator described hereinabove,
contact points 23 of contact tabs 18 are connected via
soldered joints 21 to the respective two neighboring
interference-suppression elements 10, as 1llustrated dia-
grammatically for (only) one of the contact tabs.
Incidentally, the inventive design of the interference-
suppression device can be implemented for flat commutators
regardless of whether the brush running surface 1s defined by
the conductor segments themselves or else by carbon seg-
ments.

As regards 1its essential structural features, the drum
commutator according to FIG. 9 corresponds to the drum
commutator llustrated in FIGS. 1 to 3, and so, 1 order to
avold repetitions, reference can be made to the correspond-
ing explanations. Once again the drum commutator 1s pro-
vided at 1ts end face with a ring element 27 of magnetized
material, as 1s the case for the commutator according to
FIGS. 4 and 5. However, this 1s not placed on a ribbed
sleeve; 1nstead, in the drum commutator according to FIG.
9, support member 1 1s elongated to an axially protruding
centering projection 28. Ring element 27 of magnetized
material 1s placed thereon. By means of an adhesive bond 30
disposed 1n the region of end face 29 of centering projection
28, ring element 27 1s jomed securely to support member 1
of the commutator.

What 1s claimed 1s:

1. A commutator for an electric machine, comprising a
support member (1) made from an insulating molding
compound, a plurality of metal conductor segments (3)
disposed thereon 1n evenly spaced manner around the com-
mutator axis (2), with terminal elements disposed thereon
for a rotor winding, and an interference-suppression device
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(9, 9, to which the conductor segments (3) are connected in
electrically conductive manner and which comprises a num-
ber of individual interference-suppression elements (10)
corresponding to the number of conductor segments (3),
wherein the conductor segments (3) are provided with
contact tabs (18), which are respectively connected, at a
distance from their root points (19), via associated contact
points (23), to the adjoining contact poles (24) of two
neighboring interference-suppression elements (10), charac-
terized 1n that

the contact tabs (18) are designed to be radially resilient
and, in the region between their root point (19) and
their contact point (23), are separated from the adjacent
rigid components of the commutator in such a way that,
in this region, the position of the contact tabs (18)
relative to that of these respective rigid adjacent com-
ponents of the commutator can vary as a function of
thermal expansion.

2. A commutator according to claim 1, characterized in

that

the interference-suppression elements (10) are designed
as parallelepiped multi-layer capacitors.

3. A commutator according to claim 1, characterized in
that

cach contact tab (18) protrudes between the contact poles
(24) of two mutually adjacent interference-suppression
elements (10), wherein each contact tab (18) bridges
the itervening space between the contact poles (24) of
the two neighboring interference-suppression elements
(10).

4. A commutator according to claim 1, characterized in

that

the interference-suppression elements (10) are disposed at
equal distances around the commutator axis (2) along
the edges of an equilateral rectangle.

5. A commutator according to claim 1, characterized 1n
that

the width of the resilient contact tabs (18) measured in
circumferential direction 1s smaller than the width of
the conductor segments (3).

6. A commutator according to claim 1, characterized in
that

the length of the contact tabs (18) is much greater than
their width, which 1n turn 1s greater than the thickness
of the contact tabs (18).
7. A commutator according to claim 1, characterized in
that

it 1s designed as a drum commutator with a cylindrical
brush running surface (4).
8. A commutator according to claim 7, characterized 1n
that

the contact tabs (18) branch off from the inner radial face
(17) of the conductor segments (3).
9. A commutator according to claim 7, characterized in
that

the brush running surface (4) is extended in axial direction
beyond the interference-suppression device (9), the
radial thickness of the conductor segments (3) under
the brush running surface (4) being greater than 0.5 mm
even 1n the region of the interference-suppression
device (9).

10. A commutator according to claim 7, characterized in

that

the interference-suppression device (9) is disposed at the
end face of the commutator opposite the terminal
clements for the rotor winding.
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11. A commutator according to claim 1, characterized in
that

it 1s designed as a flat commutator, wherein the
interference-suppression device (9') is disposed at the
end face of the commutator associated with the termi-
nal elements for the rotor winding.

12. A commutator according to claim 1, characterized 1n
that

the contact tabs (18) are soldered or bonded by electri-
cally conductive adhesive to the contact poles (24) of
the associated interference-suppression elements (10).
13. A commutator according to claim 1, characterized 1n

that

the contact tabs (18) are preloaded to bear upon the
contact poles (24) of the associated interference-
suppression elements (10).
14. A commutator according to claim 1, characterized 1n
that

each interference-suppression element (10) is inserted
into a seat (12) of the support member (1), the bounding
walls of which seat are respectively disposed opposite
the radial inner and outer faces, the two side faces and
one end face of the interference-suppression element.
15. A commutator according to claim 14, characterized in

that

the seats (12) are respectively bounded in radially inward
and circumferential direction by a ribbed ring (15) and
in radially outward direction by molding-compound
projections (16) of the support member (1).

10

15

20

25

10

16. A commutator according to claim 15, characterized in
that

the ribbed ring (15) is elongated to a ribbed sleeve (26),
which at the end face (8) of the commutator associated
with the interference-suppression device (9) projects
out substantially beyond the interference-suppression
clements (10), the radial dimensions of the ribbed
sleeve (26) being equal to or smaller than the radial
dimensions of the ribbed ring (15).

17. A commutator according to claim 16, characterized in

that

a ring element (27) of magnetized material is placed on
the ribbed sleeve (26).

18. A commutator according to claim 17, characterized in
that

the ring element (27) is made of ferrite, rare earth or
semi-coballt.

19. A commutator according to claim 17, characterized in
that

the ring element (27) is adhesively bonded to the ribbed

sleeve (26).
20. A commutator according to claim 1, characterized 1n

that

the support member (1), at its end face (8) associated with
the interference-suppression device (9), is elongated to
a centering projection (, onto which there 1s placed a
ring element (27) of magnetized material.
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